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1. Summary

The test substance, MWCNT, was evaluated for its potential to induce micronucleus in 
bone marrow of the oral administrated mouse.

Animals were 8 weeks old at administration of test substance. Test animals were dosed 
once orally with 3 dosing levels (50 ㎎/㎏, 25 ㎎/㎏, 12.5 ㎎/㎏) and then frequency 
of MNPCEs and cytotoxicity (PCE ratio in the erythrocytes) was determined at 24 
hours after administration of test substance. As a results of counting the frequency of 
MNPCEs of 2,000 PCEs, there was not statistically significant increase at any dose 
groups compare with negative control group. Also, there was statistically significant 
increase in positive control group compare with negative control group(p<0.05). The 
PCEs ratio of 200 erythrocytes (PCE/(PCE+NCE)), as a index of cytotoxicity, was not 
significantly decrease in PCE/(PCE+NCE) ratio compared to negative control group.
   
It was concluded that, under the condition of this study, test substance MWCNT did 
not induce micronucleus in mice bone marrow.
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2. Test substance and control substances

 1) Test substance 
(1) Product name : MWCNT (KUMHO: K-Nanos-100P)
(2) Lot No. : Not available
(3) Received date : 25 January, 2013
(4) Received quantity : 666.89 g (including container weight)
(5) Appearance : Powder
(6) Purity : More than 90 % (We assumed 100 % for test substance and carried out 
the test)  
(7) Solubility : The test substance was dispersed in DPPC solution at 1.0 % 
concentration.
(8) Storage condition : Room temperature
(9) Stability : Not available
(10) Caution : Not available
(11) Supplier : KUMHO PETROCHEMICAL

2) Negative control substance (solvent 1)
(1) Name : 1,2-Dipalmitoyl-sn-glycero-3-phosphocholine (DPPC)
(2) Lot No. : 078K5203
(3) CAS No. : 63-89-8
(4) Molecular weight : 734.04
(5) Date received : 21 March 2012  
(6) Quantity Received : 1 g 
(7) Appearance : White powder
(8) Grade : ≥ 99 %
(9) Storage condition : Freezing storage
(10) Supplier : Sigma-Aldrich, Inc.

3) Negative control substance (solvent 2)
(1) Name : Dulbecco's phosphate buffered saline (DPBS)
(2) Lot No. : 031M8307
(3) CAS No. : Not available
(4) Date received : 08 May 2012  
(5) Quantity Received : 480 g 
(6) Appearance : White powder
(7) Storage condition : Cold storage
(8) Supplier : Sigma-Aldrich, Inc.

4) Negative control substance (solvent 3)
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(1) Name : D-(+)-Glucose
(2) Lot No. : 071M0145V
(3) CAS No. : 50-99-7
(4) Date received : 28 August 2012  
(5) Quantity Received : 1 ㎏ 
(6) Appearance : White powder
(7) Storage condition : Room temperature
(8) Supplier : Sigma-Aldrich, Inc.

5) Negative control substance (solvent 4)
(1) Name : Bovine serum albumin
(2) Lot No. : 750462
(3) CAS No. : Not available
(4) Date received : 06 April 2009  
(5) Quantity Received : 100 g
(6) Appearance : Brown powder
(7) Storage condition : Cold storage
(8) Supplier : Gibco

6) Justification for the selection of solvent
Prior to execution of this study, the solubility of the test substance was not 
well-dispersed in general dispersion agents. For this reason, we selected the DPPC 
solution (5.5 mM D-(+)-glucose + 0.6 mg/ml Bovine serum albumin + 0.01 mg/kg 
DPPC in DPBS) according to Kim et al., 2011 study (Evaluation of biocompatible 
dispersants for carbon nanotube toxicity tests, Arch. Toxicol. 85: 1499-1508). As a 
result of solubility test, we observed that the test substance was well-dispersed in 
DPPC solution at 1.0 % concentration.  

7) Positive control substance 
(1) Name : Mitomycin C
(2) CAS No. : 50-07-7
(3) Manufacturer : Sigma 
(4) Product No. : M-4287
(5) Lot No. : SLBB7481V
(6) Character : Water soluble
(7) Storage condition : 4 ℃
(8) Justification for the selection 
Positive control substances were selected according to OECD guidelines No. 474.  

8) Storage and treatment (KCL/SAM/013)
During the study, test substances were stored in the storage room No. 108-2. All 
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storage and treatment conditions are in accordance with the relevant regulations. The 
stability test and the homogeneity test were not performed because the test solution 
was prepared fresh in treatment day.

3. Preparation of test substance 

The test substance was dispersed in DPPC solution and serially diluted with DPPC 
solution. The administration level of prepared test substance is determined to 20 ㎖/㎏
based on body weight measured at the administration date. The stability test and the 
homogeneity test were not performed because the test solution was prepared fresh in 
treatment day.

                                                       
4. Test animal

1) Species and strains : SPF (Specific Pathogenic Free), CrljOri:CD1(ICR) mice 
2) Supplier : Orient Bio Co., Ltd. (Address ; 143-1, Sangdaewon-dong, Jungwon-gu, 
Seongnam, Gyeonggi-do, Korea)
3) Reason for animal selection : ICR mice has been widely used in mammalian 
erythrocyte micronucleus test. It has been known for suitable experimental animal for 
general toxicity. Moreover, sufficient fundamental data have been accumulated in 
toxicological study using ICR mice. Such data will be useful for interpretation and 
evaluation of test results.
4) Date of animal acquisition
Preliminary dose-range finding study : 02 April 2013
Main study : 14 May 2013
5) Number of animal
Preliminary dose-range finding study : 33 male mice
Main study : 33 male mice
6) Age at the arrival : 7 weeks old
7) Quarantine and acclimation
Preliminary dose-range finding study : After 7 days of the acquisition
Main study : After 7 days of the acquisition
(The only healthy animals were selected for this study by observation of general 
symptoms during the acclimation period)
8) Age of test animal at administration : 8 weeks old
9) Number of test animal
Preliminary dose-range finding study : 30 male mice
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Main study : 30 male mice
10) Grouping Method : Animals were weighted one day before the administration, and 
grouped by using the graded body weight randomly.
11) Identification of individual animals : Individual animals was identified by tail 
marking using oil marker and individual cages were identified by card labeling. The 
record sheet was posted at the entrance of animal room and the study number, test 
title, test period, name of study director was recorded. 
12) Weighing method of test animals : Body weight of test animals was measured at 
the time of animal acquisition, grouping and administration of test substance. Body 
weight was measured one by one in accordance with individual animal number using 
electrical balance calibrated by calibration standard weight and recorded in data sheet.
13) Disposal of remaining animals : The remaining animals were sacrificed by mercy 
killing. They are treated by SOP of this testing facility.
14) Ethics for animal use : This study was approved by the Korea Conformity 
Laboratories (KCL) Institutional Animal Care and Use Commitee (IA13-00255).

5. Breeding Environment

1) Room Number : SPF Room No. 4 in the SPF animal facility area
2) Range of acceptable temperature and humidity 
Preliminary dose-range finding study : 21.8 ± 0.7 ℃ of temperature, 44.9 ± 5.1 %   
of relative humidity
Main study : 21.5 ± 1.1 ℃ of temperature, 53.8 ± 5.1 % of relative humidity
3) Ventilation frequency : 10∼15 times/hr.
4) Lighting cycle : 12 hours of lighting duration (lighting up at 8 a.m.～lighting out at 
8 p.m.)
5) Luminous intensity 
Preliminary dose-range finding study : 284 Lux
Main study : 284 Lux
6) Breeding cage (size) : During the quarantine, acclimation, administration and 
observation period, all animals were housed in polycarbonate cage (170 W x 235 L x 
125 H ㎜)
7) Animal number per cage
Preliminary dose-range finding study : All animals were housed 5 animals per cage 
during quarantine and acclimation period and 3 animals per cage during administration 
and observation period
Main study : All animals were housed 5 animals per cage during quarantine and 
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acclimation period and 3 animals per cage during administration and observation period
8) Feed, water supply and litter
Feed (Teklad Certified Irradiated Global 18 % Protein Rodent Diet, Harlan Co. Ltd., 
USA) was supplied from DooYeol Biotech co., Ltd. and were provided free ingestion 
using feeding supplier. Incheon, Korea municipal tap water purified by reverse osmosis 
filtering system was provided ad libitum using water polycarbonate bottles. Litter was 
supplied from DooYeol Biotech co., Ltd. and used after autoclaved. 

6. Test method
1) Administration (KCL/AEP/001)
(1) Route of administration 
Test substance was administrated by Intraperitoneal (I.P.).
(2) Frequency and duration of administration
Single dose at the morning of administration day
(3) Calculation of dosing volume
Individual dosage is adjusted based on the fasted body weight measured right before 
the administration. Dosing volume is 20 ㎖/㎏ body weight. 

2) Determination of dose level
(1) Preliminary dose-range finding study 
Preliminary dose-range finding study was conducted for determination of dose levels 
and time of harvest in main study. Test groups were consisted of one negative 
control group, three dosing groups (12.5 mg/kg, 25 mg/kg, 50 mg/kg) and one 
positive control group (Mitomycin C (MMC) 2.0 mg/kg). Each group was consisted of 
three mice, harvested at 24 and 48 hours after administration of test substance and 
conducted for acute toxicity test and cytotoxicity in bone marrow. 
(2) Main test
According to determined dose in preliminary study, the highest dose in the main 
study was 2000 mg/kg. Test groups were consisted of one negative control group 
(corn oil only), three dosing groups (12.5 mg/kg, 25 mg/kg, 50 mg/kg) and one 
positive control group (Mitomycin C (MMC) 2.0 mg/kg). Harvest of bone marrow 
was conducted at 24 hours after administration of test substances. Each group was 
consisted of six mice.
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Group Sex Number of 
animal

Identification of 
Animal

dosing volume
(㎖/㎏)

G1 (V.C) Male 6 1～6 20 

G2 Male 6 7～12 20 

G3 Male 6 13～18 20 

G4 Male 6 19～24 20 

G5 (P.C) Male 6 25～30 10 

    G1(V.C) : Vehicle Control, G2～G4: Test group, G5(P.C) : Positive Control 
  
3) Reason for determination of dosage
To determined dosage, preliminary study was performed. In  the preliminary test, test 
substance was administrated in dose of 50 mg/kg, 25 mg/kg and 12.5 mg/kg by oral. 
As the result, There was not observed dead animal and special abnormality compared 
to negative control group. When observing according to dose level (12.5 mg/kg, 25 
mg/kg, 50 mg/kg) and harvest time after administration (24 and 48 hours), no 
significant decrease in PCE/(PCE+NCE) ratio compared to negative control group was 
observed (Annex 1). On the basis of preliminary test result, the dose levels in the 
main study were determined at 50 mg/kg (maximum dose), 25 mg/kg (middle dose) 
and 12.5 mg/kg (minimum dose) and harvest time was conducted at 24 hours after 
administration of test substance.
4) Test method
(1) Extraction of bone marrow and preparation of slides
At the appropriate harvest time points, the thigh bone of the test animal was collected 
with care to avoid blood contamination in autopsy room after putting the cervical 
vertebra out. The bone marrow was collected in a centrifuge tube by flushing the 
thigh bone inside with FBS (Hyclone, Lot No. AXC36539, AXC47493) The extracted 
bone marrow was centrifuged at 1,000 rpm for 5 minutes and then resuspended with 
small aliquots of FBS after discarding the supernatant. The bone marrow was smeared 
on a slide glass and then dried at room temperature and fixed in methanol for 5 
minutes. Three slides a bone marrow were prepared.
(2) Staining of specimen
For the scoring the PCEs to NCEs ratio, the slides were stained in 4 % Giemsa 
staining solution. For the scoring the MNPCEs from PCEs, the slides were fixed and 
then stained with acridine orange (40 ㎍/㎖) and covered with a cover glasses.
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(3) Slide analysis
① Observation method
The observation of slides was performed with blind method and PCE to NCE ratio 
was examined by optical microscope at 400× magnification. The observation of 
MNPCEs was performed by fluorescence microscope equipped with FITC filter. 
② Criteria
The PCE/NCE ratio was determined by scoring the number of PCEs and NCEs 
observed while scoring 200 erythrocytes per animal. The micronuclei frequency 
(expressed as percent micronucleated cells) was determined by analyzing the number 
of MNPCEs from 2,000 PCEs per animal. In case of observation by fluorescence 
microscope, PCE was counted cells which appeared as red-fluorescence color without 
nucleus by acridine orange staining. NCE stained with acridine orange was appeared 
as only shadow entity without fluorescence. In case of observation by optical 
microscope, PCE stained with Giemsa staining solution was counted cells appeared as 
purple or blue color. NCE stained with Giemsa staining solution was counted cells 
appeared as pink color. According to criteia in micronucleus judgement, the largest 
size was defined as 1/2 size of erythrocyte diameter and the smallest size was 
defined as up to the limit of identification. Shape was Including circle, donut, 
semi-circle. Color was defined as same color as nucleus of cell.

(4) Observation of general symptoms
It was conducted once at the administration date and autopsy date for observation of 
dead and abnormal sign of test animals
(5) Measurement of body weight
It was measured at the administration date and autopsy date.

5) Statistical analysis
(1) Micronuclei frequency and PCE/(PCE+NCE) ratio
① Comparison of the negative control and treated groups: ANOVA  test
② In case of p<0.05 at 1), test for dose-response : Linear  logistic regression 
③ The negative and positive control groups : ANOVA test 

(2) Body weight
① Body weight of test animal at necropsy : ANOVA test
② In case of significant difference at ① : Dunnett T3 or Duncan's multiple range 
test

6) Criteria 
In case PCE/(PCE+NCE) ratio (Mean±SD) is more than 0.2 at all the animals, test is 
judged to be reasonable. Determined as a positive result if there is dose-related 
increase in the number of micronucleated cells or clear increase in the number of 
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micronucleated cells in the single dose group and statistical significant increase in 
frequency of MNPCE(MNPCE/2000PCEs, Mean±SD, %). The result of statistical 
evaluation was regarded as significant when the P value was less than 0.05. Statistical 
analysis was performed with SPSS 12.0 program.
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7. Results

1) Micronuclei frequency and cytotoxicity (Table 1. and Appendix 1.)
The frequencies of MNPCEs in 2,000 PCEs per animal were 0.08 %, 0.09 %, 0.08 %, 
0.04 % and 5.73 % in order of negative control group, 12.5, 25, 50 mg/kg 
administration group and positive control group. There was no statistically increase in 
frequency of PCEs having micronuclei in administration group compared to negative 
control group. There was clear statistically significant increase in positive control group 
compared with negative control group in frequency of MNPCE (p<0.05).
The PCE ratio of 200 erythrocytes (PCE+NCE), as a index of cytotoxicity, was 0.39, 
0.36, 0.36, 0.36, 0.41 and 0.28 in order of negative control, 12.5, 25, 50 mg/kg group 
and positive control. There was no significant decrease in PCE/(PCE+NCE) ratio 
compared to negative control group. 

2) Clinical sign
As a result of observation, no special abnormality was observed compared to negative 
control group at necropsy date.

3) Body weight (Table 2. and Appendix 2.)
There was no statistically change in body weight at any group compared to negative 
control group. 

8. Discussion and conclusion
The mammalian erythrocyte micronucleus test was performed to evaluate genotoxicity of 
the test substance MWCNT using male mouse (ICR mouse).

Animals (ICR mouse) were 7 weeks old at acquisition and acclimated for more than 5 
days before treatment of test substance. Test substance was dispersed in distilled water. 
The dose levels administered to the animals were as follows;

Preliminary does-range finding study : 500, 1000, 2000 mg/kg
Main study : 12.5, 25, 50 mg/kg 

In preliminary dose-range finding study, there was not observed death of test animal in 
all dose level (12.5, 25, 50 mg/kg). When observing according to the dose level and 
for the harvest times (24, 48 hours) after administration, PCE/(PCE+NCE) ratio was not 
observed significant decrease in all administrated groups (12.5, 25, 50 mg/kg) compared 
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with negative control group.
In main study, the highest dose was 2000 mg/kg and harvest time point was 24 hours 
respectively which was referred to result of preliminary dose-range finding study.
There was no statistically significant in frequency of  2,000 PCEs having micronuclei in 
all test substance groups compared to negative control group. On the other hand, 
positive control group appeared statistically significant increase compared with negative 
control group (p<0.05). Also, there was no significant decrease in the number of PCEs 
per PCE+NCE was observed at the all dose levels (12.5, 25, 50 mg/kg) administered to 
the animals as compared to negative control. 

Statistically change in body weight was not observed in all test group compared to 
negative control group. 

It was concluded that, under the condition of this study, test substance MWCNT did 
not induce micronucleus in mice bone marrow. 
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10. Tables (Group Summary) 

Table 1. Test results (main study)
 

Sampling 
time(hrs) Groups Dose

(mg/kg)
Animal

No.
MNPCE/2000 PCEs

(Mean±SD, %)
PCE/(PCE+NCE)

(Mean±SD)

24

Vehicle control

0 1 0.1 0.34 
2 0.1 0.40 
3 0 0.41 
4 0.25 0.44 
5 0 0.37 
6 0 (0.08 ± 0.10) 0.36 (0.39 ± 0.04)

MWCNT

12.5 7 0.15 0.34 
8 0.05 0.33 
9 0.1 0.35 
10 0.1 0.37 
11 0.05 0.41 
12 0.1 (0.09 ± 0.04) 0.36 (0.36± 0.03)

25 13 0.05 0.32 
14 0.1 0.41 
15 0.15 0.40 
16 0 0.33 
17 0.05 0.34 
18 0.1 (0.08 ± 0.05) 0.37 (0.36 ± 0.04)

50 19 0 0.51 
20 0.05 0.38 
21 0 0.50 
22 0 0.44 
23 0.1 0.37 
24 0.1 (0.04 ± 0.05) 0.27 (0.41± 0.09)

MMC

2.0 25 5.15 0.33 
26 5.25 0.29 
27 4.9 0.28 
28 7.2 0.26 
29 7.85 0.24 
30 4 (5.73 ± 1.48)* 0.27 (0.28 ± 0.03)*

   Vehicle : DPPC solution
   * Significantly different from the control at P<0.05 (One-way ANOVA)  
   Abbreviations
   MNPCE : PCE with one or more micronuclei
   PCE : Polychromatic erythrocyte
   NCE : Normochromatic erythrocyte
   MMC : Mitomycin C
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Table 2. Body weights of animals (main study)
  

Sampling 
time(hrs) Groups Dose

(mg/kg)
Animal

No.
Body weights (gram, Mean±S.D)

Administration Sacrifice

24

Vehicle control 0 6 33.67±1.22 33.80±1.37

MWCNT

12.5 6 33.51±1.08 32.64±1.05

25 6 33.55±0.90 32.43±0.79

50 6 33.22±0.60 33.10±0.50

MMC 2.0 6 33.08±0.76 33.26±0.66

  Vehicle : DPPC solution
  MMC : Mitomycin C
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11. Appendices (Individual data)

 Appendix 1. Test results (main study) 

Sampling 
time(hrs) Groups Dose

(mg/kg)
Animal

No.
Slide 
No. MNPCEs PCEs No. of 

PCE/NCE Ratio

24

Vehicle control

0 1 19 2 2000 67 133 0.34 
2 30 2 2000 80 120 0.40 
3 5 0 2000 82 118 0.41 
4 23 5 2000 88 112 0.44 
5 3 0 2000 74 126 0.37 
6 29 0 2000 72 128 0.36 

MWCNT

12.5 7 14 3 2000 68 132 0.34 
8 4 1 2000 66 134 0.33 
9 22 2 2000 70 130 0.35 

10 6 2 2000 74 126 0.37 
11 20 1 2000 82 118 0.41 
12 15 2 2000 71 129 0.36 

25 13 10 1 2000 64 136 0.32 
14 25 2 2000 81 119 0.41 
15 21 3 2000 80 120 0.40 
16 1 0 2000 65 135 0.33 
17 18 1 2000 67 133 0.34 
18 13 2 2000 73 127 0.37 

50 19 26 0 2000 101 99 0.51 
20 2 1 2000 76 124 0.38 
21 12 0 2000 100 100 0.50 
22 17 0 2000 87 123 0.44 
23 7 2 2000 74 126 0.37 
24 28 2 2000 54 146 0.27 

MMC

2.0 25 11 103 2000 65 135 0.33 
26 16 105 2000 58 142 0.29 
27 24 98 2000 56 144 0.28 
28 8 144 2000 52 148 0.26 
29 27 157 2000 47 153 0.24 
30 9 80 2000 54 146 0.27 

Vehicle : DPPC solution
   Abbreviations
   MNPCE : PCE with one or more micronuclei
   PCE : Polychromatic erythrocyte
   NCE : Normochromatic erythrocyte
   MMC : Mitomycin C
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Appendix 2. Body weights of animals (main study)

Sampling 
time(hrs)

Groups
Dose

(mg/kg)
Animal 

No.
Body weight (gram)

Administration Sacrifice

24

Vehicle 
control

0

1 31.65 31.38
2 34.15 34.61
3 33.18 33.37
4 33.48 33.71
5 34.39 34.35
6 35.19 33.67±1.22 35.35 33.80±1.37

MWCNT

12.5

7 32.81 32.14
8 32.33 31.84
9 32.62 31.39
10 34.08 33.25
11 34.20 32.96
12 35.03 33.51±1.08 34.25 32.64±1.05

25

13 31.95 31.43
14 33.51 32.25
15 33.50 32.08
16 33.91 33.71
17 33.68 32.18
18 34.72 33.55±0.90 32.91 32.43±0.79

50

19 32.64 32.45
20 32.36 32.50
21 33.35 33.17
22 33.36 33.42
23 33.89 33.56
24 33.72 33.22±0.60 33.48 33.10±0.50

MMC 2

25 32.47 32.79
26 32.42 32.59
27 33.06 32.97
28 33.35 33.60

29 32.75 33.19
30 34.45 33.08±0.76 34.41 33.26±0.66

Vehicle : DPPC solution
MMC : Mitomycin C
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12. Annexes
Annex 1. Test results (preliminary range-finding study)

Sampling 
time(hrs)

Groups
Dose

(mg/kg)
Animal 

No.
MNPCE/2000 PCEs PCE/(PCE+NCE)

(Mean±SD,%) (Mean±SD)

24

Vehicle 
control

0
1 0.1 0.45 

2 0.15 0.41 

3 0.25 0.17±0.08 0.39 0.42±0.03

MWCNT

12.5
4 0.1 0.46 

5 0.1 0.45 

6 0.15 0.12±0.03 0.42 0.44±0.02

25
7 0.05 0.31 

8 0.05 0.44 

9 0.15 0.08±0.06 0.49 0.41±0.10

50
10 0.1 0.45 

11 0 0.45 

12 0.1 0.07±0.06 0.32 0.40±0.08

MMC 2
13 5.25 0.42 

14 5.6 0.45 

15 5.55 5.47±0.19* 0.50 0.45±0.04

48

Vehicle 
control

0
16 0.1 0.41 

17 0.25 0.47 

18 0.25 0.20±0.09 0.42 0.43±0.03

MWCNT

12.5
19 0.2 0.48 

20 0.1 0.51 

21 0.05 0.12±0.08 0.47 0.49±0.02

25
22 0 0.54 

23 0.25 0.48 

24 0.1 0.12±0.13 0.38 0.47±0.08

50
25 0.05 0.46 

26 0.1 0.38 

27 0.05 0.07±0.03 0.47 0.43±0.05

MMC 2
28 3.65 0.46 

29 3.6 0.25 

30 5.6 4.28±1.14* 0.26 0.32±0.12

Vehicle : DPPC solution
*    Significantly different from the control at P<0.05 (One-way ANOVA)
Abbreviations
   MNPCE : PCE with one or more micronuclei
   PCE : Polychromatic erythrocyte
   NCE : Normochromatic erythrocyte
   MMC : Mitomycin C
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Annex 2. Body weights of animals (preliminary range-finding study)

Sampling 
time(hrs)

Groups
Dose

(mg/kg)
Animal 

No.
Body weight (gram)

Administration Sacrifice

24

Vehicle 
control

0
1 31.82 32.28
2 33.26 33.01
3 34.06 33.05±1.14 35.00 33.43±1.41

MWCNT

12.5
4 31.05 31.08
5 33.41 33.09
6 33.26 32.57±1.32 32.87 32.35±1.10

25
7 32.92 33.17
8 32.95 31.65
9 33.78 33.22±0.49 34.11 32.98±1.24

50
10 32.36 30.60
11 32.54 30.87
12 34.72 33.21±1.31 33.08 31.52±1.36

MMC 2
13 32.24 32.27
14 32.71 33.05
15 33.74 32.90±0.77 34.14 33.15±0.94

48

Vehicle 
control

0
16 32.53 32.80 
17 32.68 33.29 
18 34.65 33.29±1.18 33.81 33.30±0.51

MWCNT

12.5
19 31.73 31.79 
20 32.43 32.78 
21 34.11 32.76±1.22 33.95 32.84±1.08

25
22 32.60 32.44 
23 32.00 32.38 
24 33.93 32.84±0.99 33.65 32.82±0.72

50
25 32.15 31.17 
26 32.60 32.09 
27 33.70 32.82±0.80 33.33 32.20±1.08

MMC 2
28 31.96 32.69 
29 32.22 32.44 
30 35.09 33.09±1.74 35.74 33.62±1.84

Vehicle : DPPC solution
MMC : Mitomycin C
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Annex 3. Test substance data sheet
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Annex 4. Certificate of drinking water analysis 
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Annex 5. Laboratory diet certification report
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Annex 6. Diagnostic summary report of test animals
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Annex 7. Certificate of animal room
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Annex 8. GLP Certificate
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Annex 9. Quality assurance statement-Original
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Annex 10. Study personnel-Original




